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FAILURE MODES EFFECTS ANALYSIS {FMEA} - CIL HARDWARE
NUMBER: M5-8MB-2027-G -X

SUBSYSTEM NAME: ELECTRICAL POWER GENERATION - CRYO, GENERIC

REVISION: 3 04,1 6/56
PART DATA
PART NAME PART NUMBER
VENDOR NAME VENDOR NUMBER
LRU : PANEL R1A2 VOF0-TADZTE
LR : PANEL A15 VOT0-730372
LRU PANEL AT14A1 _ VO70.730732
SRU T SWITCH, TOGGLE, 3FP3P . ME452-0102-7308

EXTENDED DESCRIPTION OF PART UNDER ANALYSIS:
SWITCH, TOGGLE, 3P3P, MAINTAINED CN - LH2 TANKS 1 THRD 9 HEATER "A" AND "B*
CONTROL

REFERENCE DESIGNATORS: 32V73A1AZ511
A2VTIA1AZE12
J2VT3AIAZ519
IZVTIATAZE2)
A2VTIAIAZS24
AAVTIAIAZS2E
IGVTIATTAISE
IBVTIAT1A1BS
IEVTIA1SET
IBVTIAISEE
IBVT3IAI5815
IBVTIAISE17
3BVTIAISE]
3EV{IA15822
ABWT3A18826
ISTIRIES2T
26VTIATISE
I0WTIA15532

QUANTITY OF LIKE [TEMS:
TWO PER LH2 TANK HEATER SYSTEM

FUNCTION:
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FAILURE MODES EFFECTS ANALYSIS (FMEA) —CIl. HARDWARE
NUMBER: MB-BMB-202745.-X

PROVIDES MANLIAL CONTROL OF FOWER TO THE LHZ TANK HEATER ELEMENTS "A"
AND "B" FOR THE "AUTCHOFF/ON" MODES.
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FAILURE MODES EFFECTS ANALYSIS FMEA — NON-CIL FAILURE MODE
NUMBER: MS5-6MB-2027-G- 02

REVISION#: 10 0B/09/98
SUBSYSTEM NAME: ELECTRICAL FOWER GENERATION - CRYD, GENERIC

LRU: PAMEL R1AZ CRITICALITY OF THIS
ITEM NAME: EWITCH, TOGGLE, 3P3P FAILURE MODE: 1R3
FAILURE MODE:
FAILS CLOSED IN "ON* POSITION
MISSION PHASE: PL PRE-LAUNCH

LO  LIFT-OFF

00 ON-ORBIT

DO DE-OHBIT

LS LANDING/EAFING

VEHICLE/PAYLOAD/MIT EFFECTIVITY: 102 COLUMBIA
105 DISCOVERY
104 ATLANTIS
105 ENDEAVOUR

CAUSE:
FIECE FART STRUCTURAL FAILURE, CONTAMINATION, VIBRATION, MECHANICAL SHOCK,
PROGCESSING ANOMALY

CRITICALITY 1/1 DURING INTACT ABORT GNLY? NO

REDUNDAMCY SCREEN A) FASS

8) PASS
C) PASS

PASS/FAIL RATIONALE:

A)

B)

<)

+ FAILURE EFFECTS -

{A) SUBSYSTEM:
POSSIBLE MULTIPLE INTERNAL CONTACT SHORTING PROVIBES INADVERTENT "GN"
SIGNAL.

ME E=RnD? 4=
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_I FAILUAE MODES EFFECTS ANALYSIS (FMEA) — HON-CIL FAILURE MODE
MUMBER: M5-6MB-2027-G- 02

{B) WTERAFACING SUBSYSTEM{S):

POSSIBLE ENERGIZING OF A LH2 TANK HEATER ELEMENT BY THE BRIDGING CF
ADJAGENT CONTACTS BY A LOOSE ROLLER AND/OR SPRING WITHIN THE SWITCH
RESULTING IN EARLY DEPLETION OF LH2 AND POSSIBLE DAMAGE TO THE AFFECTED
TANK WHEN THE THERMAL DESIGN IS EXCEEDED. THE MINIMUM TIME REQUIRED FOR
TANK AUPTURE TQ OCCUR EXCEEDS 35 HOURS STARTING FROM WHEN THE AFFECTED
TANK RESIDUAL LEVEL IS REACHED. POWER-DOWN OF THE ASSOCIATED MAIN BUS
FRECLUDES THE CONTINUQUS ENERGIZING OF THE AFFECTED HEATERS.

(C) MISSION:
POSSIBLE EARLY MISSION TERMINATION - MAY NOT MEET MINIMUM DURATION FLIGHT.

(D} CREW, VEHICLE, AND ELEMENT({S): -
NGO EFFECT - FIRST FAILURE

{F}) FUNCTIONAL CRITICALITY EFFECTS:
POSSIBLE LOSS OF CREW/VERICLE DUE TO THE FOLLOWING SCENARIC:

(FOR LHZ TANKS 1, 2 & 4) 1) SWITGH FAILS CLOSED IN THE "ON" POSITION RESULTING IN
CONTINUOUS ENERGIZATION OF TANK HEATER, AND 2) RELIEF PORT PLUGGED, . ..

(FOR LH2 TANKS 3 & 5, 1A3 CRITICALITY) STEPS 1 AND 2 ABOVE, AND 3) SECOND RELIEF
PORT PLUGGEL, . ..

(FOR LH2 TANKS 6 THRU 2, 1R3 CRITICALITY) STERS 1 THRU 3 ABOVE, AND 4) PALLET
NMDCA MOTORIZED SWITCH WHICH SUPPLIES DC POWER TO THE PALLET FAILS GLOSED,

.RESULTING IN OYERPRESSURE AND POSSIBLE TANK RUPTURE.

| DESIGN CRITICALITY (PRIOR TO DOWNGRADE, DESCRIBED IN (F)): 1R2

{F) RATIONALE FOR CRITICALITY DOWNGRADE:

THIS CIL HAS BEEN DOWNGRADED FROM 1R2 TO 1R3 DUE TQ THE GREW

WORKARQUNDS DESCRIBED IN THE SECTION (E)*OPERATIONAL USE* OF THE DISPOSITICN
RATIOMALE. UPON FAILURE OF THE SWITCH, THE CREW wiLL. REMOVE POWER FROM

THE AFFECTED TANK HEATER BY DROPPING A MAIN BUS OF REMOVING THE .
ASSOCIATED FUSES. POSSIBLE LOSS OF CREW/WEHICLE IF THE TIME FOR CORRECTIV
ACTION (CREW WORKARADUNDS) EXCEEDS THE TIME TQ EFFECT {TANK

OVERPRESSURE DUE TO PLUGGED RELIEF PGRT).

MEA_EMR - 14
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FAILURE MODES EFFECTS ANALYSIS {FMEI\] — MON-CIL FAILURE MDDE
NUMBER: ME-8MB-2027-G- 02

-DISPOSITION RATIDOMNALE-

(&) DESIGN:
REFER TO APPENDIX A, ITEM NO. 1 - TOGGLE SWITCH

{H) TEST:
REFER TO APPENDHX A, ITEM NO. 1 - TOGGLE SWITCH

SWITCH I3 "u"EHIFI.ED iNFLIGHT DURING LH2 TANK HEATER CARBIN SWITCH TEST.
PERFORM GRCUND TURNAROUND TEST,

{TANKS 1-5) WHEN YALID VERIFICATION 1S UNOEBTAIMABLE IM FLIGHT.

(TANKS 8-} PRICR TC FIRST EDD FLIGHT OR WHEN VALID VERIFICATION |5
UNOBTAINABLE IN FLIGHT.

(C) INSPECTION.
REFER TC APPENDIX A, ITEM NO. 1 - TOGGLE SWITCH

(D) FAILURE HISTORY:
REFER TO AFFENDIX A, ITEM NO. 1 - TOGGLE SWITCH

{E} CPERATIONAL USE:
CREW WILL YERIFY MANIFOLD ISGOLATION VALVES ARE OPEN AFTER FIRST FAILURE.

- APPHOVALS -
ECITOQRIALLY APPROVED (Rl
EDITORIALLY APPROVED 1JSC ki €5y
TECHNICAL APPROVAL TVIA JSC QE CIL-EH 2

M5-EMR - 157



